A novel functional assay for fungal histidine kinases group III reveals the role of HAMP domains for fungicide sensitivity.
Signal transduction systems comprising histidine kinases are suggested as new molecular targets of antibiotics. The important human fungal pathogen Candida albicans possesses three histidine kinases, one of which is the type III histidine kinase CaNik1, which activates the MAP kinase Hog1. We established a screening system for inhibitors of this class of histidine kinases by functional expression of the CaNIK1 gene in S. cerevisiae. This transformant was susceptible to fungicides to which the wild type strain was resistant, such as fludioxonil and ambruticin. Growth inhibition correlated with phosphorylation of Hog1 and was dependent on an intact Hog1 pathway. At the N-terminus the histidine kinase CaNik1 has four amino acid repeats of 92 amino acids each and one truncated repeat of 72 amino acids. Within these repeats we identified 9 HAMP domains with a paired structure. We constructed mutants in which one or two pairs of these domains were deleted. S. cerevisiae transformants expressing the full-length CaNIK1 showed the highest sensitivity to the fungicides, any truncation reduced the susceptibility of the transformants to the fungicides. This indicates that the HAMP domains are decisive for the mode of action of the antifungal compounds.